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COMPLETE SPECIFICATION 
Process of ami Toot for Expanding Tube Ends 



We, Eabcock & Wnuoox Limited, a 
British Company, of Babcock House, Farring- 
daa Strccfr London, E.C4, do hereby declare 
the in ventio n , (Oinirmuilcatod by Dbutsghb 
Babcock & wilcox Damffkbsselweekb 
A/G, a German Company, of Oberhausen^ 
Rbfaie&rid, Germany), for which we pray itutt 
a patent may be granted <p us, and tte method 
by which it fa to be performed to be particu- 
larly dKcrfttd fa and by the to&wiog atate-. 



tweea the tribe wail sad the waH of the tube 
hole. Furrjiermore, the structure of the tribe 
metal is afljeot j ed , the me te d hgon mj n g hn yd#ni^ 
by the alternating load. 

According tx> a second rather ahnflar 
method, the tribe is expanded by a tool having 
a tapered mandrel and xofiem in which tte 
mandrel and the xofiers rotate and move out- 
wardly towards the end of the tribe du ring 



The present invention relates to a process 
of and tool for npanriing tribe ends, applic- 
able lor example to the attachment of water 
tubes to the steam and water dram of a water 
tribebofler. 

It is common practice to secure the ends 
of water tribes to a boDer drum by fitting 
each tnbe end within a tribe bote in the drum 
and then expanding plastically the tribe end 
withk the tribe hole, bo that k remains firmly 
in contact with the waft of the facte to provide 
a flrddrdgfrt |ofct- in order to improve the 
resistance to the qendeacy of the tribe, when 
die bofier is fa* use, to puH out of the drum, 
•the part of the tribe projecting into the drum 
is often beDed out 

Several different methods of obtaining the 
desire d expansion have been used. According 
to one method* a tool Is used which faetades 
a conical mandrel about which are spaced 
three corresponding tapered rollers, the tool 
being inserted hi the tribe end to be expanded 
with the axis of the mandrel co-axial with the 
tribe end and the mandrel being fed into the 
tribe in d ept ud e ufl y of the rollers so that die 
rriOers are displaced o utwardly into contact 
.with the inner surface of die. tribe. The man- 
drel is then continuously rotated and the tol- 
lers are forced outwardly to expand the tnbe 
end and at die same time roll progressively 
• round and into the tnbe. It has been found 
that with this method of expanding there is a 



tendency for each point of the robe wall, after 
each passage of a rafter has caused an expan- 
sion, to spring back riasticsBy and thereby 
considerably reduce the contact pressure be- 
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• According to a third method, a 
with a working surface having a diameter 
slightly greater than the inside dhnttterof the 60 
tribe is driven into the tribe end, bo expanding, 
the tnbe as it moves into it This rrierhod has 
certain p ra cti c al difficulties when are>1*fd~ 
long thro tubes, whkh tend to bucHe^ and 
(he removal of die mandrel from jhe/tSe, 65 
after the expanding operation often grvesmoih 
trouble^ . 

An object of the praent invatri p^^fe 1 
provision of an improved merho3^ff ^^ffrSoT 
for expanding tube ends. 7=^7: 70 

The irtverjtbrt inchides the process for-t&e, 
securing of a tribe end within a tribe rwfiOb/ - 
a tAe plate, which cornmbes expecting a 
part of the tribe into fWi-tigb; ccntact^arli 
the waft of the. tribe Inle by the iVdKjBIf 75 
puHag-out of a tribe emending te m b e r 
through the said part of the tofce end ami 
simultaneously as a consequence of the puHing- 
out effecting belling of the mouth of the free 
end of the tnbe into contact with the face 80 
of the tnbe plate. 

The farvention also includes a fc&e end ex- 
panding tool suitable for the expanding of a 
tribe end within a tribe bote in a tribe plate 
in which withdrawal means are provided for 85 
the forcaje puHmgKrat from inside the tube 
end of tube expanding means adapted during 
withdrawal to expand the part of the tribe 
within the tribe hole, and the withdrawal 
means are arranged during withdrawal to 90 
operate befling moans which effect belling of 
the tree end of the tribe. 

The invention will now be described, by 
way of example, with r e fci c n ce to the aocom?* 
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ponying partly diagrammatic drawings, ia 
which:-— 

Figure 1 is a sectional side elevation of tie 
forward end only of a tool for expanding and 
5 btfiing tube ends arranged to operate on a 
luTfc end that c an mg ^ h a tribe ^^ M ffj 

and 

Figure 2 is a view stmrkr to Figure 1 bat 
with die working parts in a different operat- 
10 ing position. 

In the drawings, a tnbe 1 extends through 
n lube hole 2 in a tribe plate 3- with its inner 
end 4 projecting beyond the inner face 5 of 
the tube piste to a distance eaud to about 
15 twice the *wtSL tHcxnesa d <Jk tube. The took 
indicated generally by 10, fadodes a forward 
bod? part 11 terminating in a bearing surface 
Uwin^whenthemaateisinn^isheld 
fir^n ^y against the part of tribe plate fa^^r 
20 face 5 which surrounds the tnbe end 4. A 
mandrel 14 mounted in die body part 11 ex- 
tends axiafiy beyond the bearing surface 12 
and at the com ^^ '^^r^fli^ of the expanding 
operation lies in the initial position shown 
25 in Figure 1 in which it tflTTvl? into the tnbe 
1 to a point beyond die tnbe plate ^. At its 
inward or forward cod the mandrel 14 is 
formed with an enl arg e m e nt oar bead 15 ad- 
joining a part 16' that tapers rearwardry to a 
30 - -cySnwcaf part 17 beyond which a part 18 
. . -i!£r.-the- mandrel is screw-threaded into an 
operating rod 19 whfch is caroled to the pfe- 
ton of an hydraulic power device (not, shown)* 
^-//A-^SOBp- <a four complementary expanding 
35 ... members 21 ate s Ud a My mounted on die 
- ~>^C^>eted mandrel pact 16 and may be moved 
^fr^pa^the^tlipied position shown m Figure 2> 
. . : ^ ki- which Sagged parts thereof Aon a com- 
_^j4ete xingtfketnbe expanding surface 22, to 
40^ JBaggered position enown m Figure 1 in 

— w fjffb o ne oppocsd pair of. the members 21 

- hr-efc t learwangy of &c ether pair ao that 
^r^jjveraK radius of each member is reduced. 

-Tie four members 21 are held together and 
45 to the mandrel by a helical spring 24 that 
encircles part-cyilndricfll sflcttons 25 of the 
tour members. 

SHdably mounted on tie cylindrical part 
17 of the mandrel is a movable stop 30 in 
50 theformcf a tagth tovi^ a c^oMcai 
rearward portion 31 which is a aBdmg fit on 
the manure* part 17 and a flared forward 
part 32 of such diHniPtrr at its forward end 
that it engaged the 'two rearmost expanding 
55 members 21 when they are at the rearward 
cod of the tapered part 16 of the mandreL 
Secured to the rearward end of the portion 
31 is a boss 3* formed with a di c uuif cie u - 
tMy extending radMAonlder 34 that faces 
60 xearwardry c£ the mandreL Mounted on the 
body part H < se catch means in the form 
of four plungers such as the plungers 36 ao 
ttirafpfl as to be aKdaWe radtaHy and being 
biassed inwardly try springs such as 
65 springs 37. These plungers are arranged 



to engage die boss 33 and are ao 
shaped at their inward cods that they 
restrain rearward movement cf the shoulder • 
34 past the phmgera only untA the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Also mounted on the body part 11 is a 
circular row of eight tnbe end belling de- 
ments 40 so guided in the body part 11 as 
tr> be capable , of radial movement only and 75 
Massed by springs such as springs 41 inwardly 
into engagement with, the stjop 30. Hie inner 
side of each dement 40 Is provided with an 
jnrifcie d surface 42 ^ x?mp^nfi^n psry to die 
flared forward part Si of the stop 30 ao tint SO 
as the part 32 moves rearwardry past die de- 
merits 40 they are moved outwards in a radial 
direction. Each dement 40 is formed with a 
furwardjy extending tongue 44 arranged to 
extend within the tnbe end 4 but of • such 85 
kngrjh that its forward and is spaced from 
the tnbe plate face 5 by a distance somewhat 
greater than the ftfrftness of the wall of the 
tnbel. - 

To carry out the expanding operation^ the 90 
tool 10. is brought into position opposite the 
tube end to be expanded and the msndrd 
14 inserted into the tube to the position shown 
in Figure 1, ao that the bearing surface 12 
engages the tnbe plate face 5, rjbe atop 30 95 
benrg set with its shoulder 34 forwardty of — 
the plungers 36> the expanding members 21 
being towards the rearwird end of the taper ed 
part 16 of the mandrel 14 and the rearmost 
pair cf the members 21 being in contact with 100 . 
the forward end of the stop 30. 

The mandrd 14 is now drawn rearwardBy 
through the tool body part 11 by operation 
of the hydraulic power device so that the ex- 
panding members 21, which are held against 105 
axial movement with the mandrel 14 by die 
stop 30> are caused to move eatwacte into 
contact with and to expand the part of tnbe 
1 winch lies immediately outside the cube 
plate 3. As tins takes place die forward pair 110 
<of the members 21 move slightly xearwardry 
bud alignment with ahe other pair of the mem- 
bers 2L 

Once the head 15 of the mandrd 14 comes 
into contact with the expanding members 21 115 
force is transmitted directly from the mandrd 
to the stopj which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. The 
expanding mernbers 21 and the stjop 30~mcve 120 
rearwardy with the rnandre^ tfre members 21 
effecting progressive expanding of the. part of * 
the tube 1 wltkii Bes wrthirt the tube plate 3. . 

As the members 21 approach the inner face 
5 of die tnbe plate 3 the flared part 32 of 125 
the step member 30 engages die fnffinrri sur- 
faces 42 upon the right belling de ments 40 
and causes those elements to move outwardly 
radially so that their tongues 44 engage and 
befl outwardly the projecting inner end 4 of 130 
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Jtfct tube 1. This bdUng operation ends when 
tfaoieeipamimg surface 22 comes Into con- 
tact with the forward part of the surfaces 42, 
whereupon rearward movement of tiic mandrel 
tei^tothetaaiOispcaMve^ 

Tie tool 10 is now removed from the 
finish ed trib e, the mandrel returned to its for- 
ward position, die tribe «rpm«ttng dements 
21 slid alocg the tapered part 16 to fak 
tearwaxd podtkms, and the stop 30 re s tored 
to its forward position* The tool may then 
be applied to the next tribe $o be expanded. 

The machine described is adapted to act 
war a pmsdectod ate of tribe, ^tfe diameter 
of the emending surface 22 being appro- 
priately related to jjbe internal diameter of the 
trie: It desired the head 15 of me mandrel 
may be made adjustable axiaHr ef the mandrel 
14; fethm serves as a stop adapts 
movement of die ^p^^g member* airial^ 
of the tapered part <rf the mandrel to deter- 
mine the cfcctfte di^^ of the expanding 
members daring the expanding fflwratfoi). and 
the position of the stop bang a djustab le per* 
mte variation rf that effective diameter Wbea 
the head 15 is axiafly adjustable, ft h advan- 
tage** to adopt a pfatnrwing shaped, over- 
lapping de^gnfor the expanding members. 
Whatwedaimfa:— 

1. Process for the securing of * fefte end 
withm a tribe hole in the tribe plate, which 
coomrises expanding a part of the tote into 
fluid-tight contact with the wxB of die tribe 
hole by the fanAfc puffing^at of a tribe ex- 

35 pandmg member through the sail part of 
the tnbe and d mdt ai amuiy as a consequence 
of the paflfafrcut effecting beflmg of the 
moath af the free end of the tribe into con- 
tact with the face of the tribe plate. 

2. A trije end expanding toed stdtabfc for 
rise expanding of a tribe end within a tnbe 
hole in a tribe plate, wherein withdrawal means 
are povided for the forcible prfKntoot from 
faafe t he trfic end of tribe expanding means 
adapted daring withdrawal to expand the part 
of the tribe within the tube bole, and the 
withdrawal means are ^«^fil daring with- 
drawal to operate beUhg means wtdch effect 
beffing the free end of the tribe. 

3. A tool aa daimed in Claim 2, wherein 
the befimg means comprise a areolar row of 
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od engaging elements which 
to move radially outwanH y apoo 
^jwal of the ctfte expanding means and 
so effect befimg of me 'tribe en£ . 

4. A tod as daimed in Cbdm wherein 
the tube emanding means hrcmde a plurality 
of e xpamtin g members ftted about me peri- 
phery of a tapered part of the length of a 
mandrea which is insexttWe oxialry into the 

expanded and farms part of the 
TOWtawgmeans, atop means axe arranged 
to ae withm the tribe to be expended at a 
ftggj initial cositkm, catch means axe 
arranged to icatnln outward movement of the 
go? mean s from die initial position unless 
the outward force on the stop means exceeds 
a predetermined ^vafae, the amp means being 
arranged to restrain outward axial movement 
of the said members upon outward immw i**!* 
of the mandrel or*y antM the force exerted 
exceeds the prtdrfrrmfnsd value, and the tribe 
«d engag ing dements are arranged for en- 
fflyvnit by indmed snrfacea on the atop 
means wh ereby mxn the nt< m <t H ™ff«ft» g the 
ex panding m eans and thns the stop means in 
an ouCward direction t hrnu uft an appropriate 
distance a part erf the tribe mat extends beyond 
^ tribe phte is engaged and belled oat by 
mebeSsogmeansL 

5. AmoJ as daimed hi Claim 4, wherein 
the expan ding members axe held in dose cco- 
ta ct with jg ta pered part of die mandrel by 
a cxpo hi itt ei T i fag fining. 

6. A tool a* dasnedin Claim 4 or CSaim 
5, whe rein a cft» provided on me mandrel is 
adapted by limiting mofvemcnt of the expand- 
ing memb ers axiafiy of the tapered par* of 
the m andrd to determine the effective dia- 
meter of die expanding members during the 
expanding opera tion, and the postern of the 
stop h a dftatahte to permit •variation of that 
effective diameter* 

7. A .tri* end expanding tod arranged and 
adapted to opera te sdbstarriaBy as described 
hereinbefore wnhiefexeuce to, and oonstrtxeted 
stfcstsratielry as abown in, the a cco m panyin g 
drawings. 

fkir the Applicants. 

A. CL HRK3B, 
Chartered Patent Agent. 
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J^^ 0 ^ 8 ^ 1 ?iS? £ ^J^^ g Office ^ the Cotmar 

PaWMwd ■* ™* ***** Offloo, 25, Southampton BinMing*, London, W.Q3, from which 

copies may be obtained. 



788,150 COMPLETE SPECIFICATION 

' SHEET Tto AwrfW b a rqpradbdta «f 
the Original an a radbmf teak 



FIG. I. 




